(19)H#BW*JW (J P) (12) & fl§ # & (A) (ll)4$mBS&R!## 

#512001-196622 
(P2001-196622A) 
(43)&HB ¥«13^7fll9B®)01.7.19) 



(51)Inta 7 
H0 1L 31/042 
H0 2N 6/00 




p i , f-n-nm) 

HO 2N 6/00 5F051 
HO 1L 31/04 R 

mtmat «*s®sc4 ol t£ 4 m 


(2l)fflBWm 


ftR2000-6130(P2000-6130) 


(71)tHRA 000003207 








(22) HUSH 


WE12¥ 1 Jill B (2000. 1.11) 


s«u!R«HT&h3^irrisja 






(72)3WW tflll 






a*n»Sfflrfrha*«ri#» ha^e» 












(74) f^!A 100077517 






5B9 « (»3£) 




>i 


F*-A(##) 5F051 BAH JA14 JA18 



(54) B89I©**M KISi 



(57) imji 




*))s$mtz£ *)wmmt:&m-& tot „ 

tmmtz z t $ *tafc-r samns. 

mkti-s „ mm. 1 izm&mmm. 

imvzwRmmmvitix^h z t nmt^r 
h . mm. i xitmm2 tafflcomgm. 

ztizgrn*. n&mtztiT^zzkzimt-t 

mmifrimm3£T<7>^?tifrlMtzSm<?) 
[0001] 

[0002J 

[GHOSHS] m&S&h (TPV) (theraophotovolt 

?nwMh6*vvt». mm ■ mmisATj* 

[ 0 0 0 3 ] T P V^«f »i. >-#X«Ptefc* £«S 

MS-fr-cxs^ smu is^w 

fifJl^^TV^TPV^XxAti. ^KBST** 

[0004] -# % ±l©3l^«t . fcttftfltt***** 
fcl/OaftSftXHt. Wxfcf, *$SFF6-889 6^ 

•CIS. %©»^)|6l±oa^*>(i>. £94*5:^* 

ttzMmfiftbtix^i. zoxozmmxmM 
mmxn. m%bbi>£.±®mm t mmtizt:#>. 
m^m^m^mmb^t. *lt. m±. mz 
&xe>tizi)\ ximmtzmmm-tzmxymz 
ttxm. %MMiw.mz , mi,x^%\,K ±i© 
xsmmx'tt. mm&^m&tyvyxiwhmm 
thzb ifmx-h o , mmmofai. &mw*> * . 



(2) 1^2001-196622 

2 

[000 5] 

[ISft^jll^Uiafc-rSilS] ±»U:tt 

x. &mmzfo±istt?m3mz&i&tzzbizs> 

[0006] 

iz. *lfflB^lo©«t:J:ntf . 3CTBaft£fT3±B 

io w&*)uxtor>xm*fi>$m££ t )ismmBf£t&i> 

wmtxzm&ttxvm&ztix. mm^mm: 
mw&zjutzmm-himtob. tMmzzbzmi 
bi-z$Mmmim&zti& . 

[0007] JbULfclfcBgEgfctilr vC«. ±S«ffi-fe 

fttmzm/tzti. mM&zumL. mm^t^ 

ozstmi.. mftLxmttyt^b&gsmztt. mt 
■t>uz?Mixztn£.mmi$tizzb?. msmtm 
mtx^h. *k lx. xmnm^muiMftisti 

[0 008] a*. *mi<?>m2<?)fmfuzi;tui, m& 
?hm&tfmsizti&. zoxozmtfib-t-hzbiz 

[0009] ifc, *56Bg^3 oS^fciWf , 

®fm±n*)m±&tz£ &ym&Ttfm±ztih b b 

[ooio] ifc, *W%cn>mA<nmmzi.tL&. me 

40 ^mm^mmMmmi^mm^ti^wmm: 

^^*l©«m*;i^£7)l»g^*WSI$^S^^>. (Hit* 
[0011] 

<rmmm.iiz-o\, ^xwmtt . 
[ o o i 2 ] m i 3whb(c i &%mimc?y-mm 
m^tmmmx-hh. zmmmmu. 
50 «$flT t> . x«t v fir t, <* < . 0 i com 



(3) #^2001-196622 

3 4 

m^^itlX 3 fcr. C^mgSi. fc. x$ y ? 2 OOJaff^^fcifiLtf S . 

•fc/HOfclS-y* 2 0fc^<M»£?*ltv> [0 0 1 9] *|©Wfi-fe/H 0&tfx$ „*2 0 

[00131 mL^mmk^H' 1 oa. zti&im * 2 0 ^^%9M^ 1 0 A^jtHawwisji* 

gfft#t£»£fr3 iWT&O. WSmiXtet x$ -y 9 2 Ot^tcJ: oT*;P#fll$!iS*UC-fe^ 

9. B?£LfclffiMfc<k&ll3l^fcEg3*iTV>S. [00201 t*w<yH*t77J: 
[00141 *JS®fi-b;P 1 0«. -kffl&OX'*.? h/P 10 */^tfWfc£K8t$tf Tx$ -y 9 £M&1. S?S£i£fBfc 

<c&K£#t£S#teA' ( S i „ GaSb&fc') WBfci ^-b/WSffitc^-L^Sfc^tSit-C. 

•3 . jMf*£>H©3fc£gtrC*1B^fc «fc 9H« ( *H •fe/l'Sg<0_h#£B&jh LTfS@»¥*)|aLh£H£ £ b 1> 

[00 15l-3u WlOIZZStt&jtiSX&ote [00211 iS^20H*ISijl![W10 

A^Tmzn&*m&%h*>mtMt. x$ 'vojg£&*iMH*&ft«>e. 03fc^$fis«k 3^ 

20fcg&3*u x$??2 0£»^5x*;Mffc L x* -/^2 OfcpSdS^Hr/H 0 fccolSK;:»rf»Jg24£ 

TBfflfflSilS. flgfeSflfcx 2 0«. &*LT RWT, X$»/;?2 0a«g3ft|,^fcfa#Kti£*> 

iSW«£l6flf?-S. x*^r^2 0O»^i:Lr«. E ^SAdtcLTtJ:^. @3t^$ttS«td 

r. Yb^^rSRfktt^fflV^a. X*^^20 fc. ¥391ft (VWS^yy? 55-<0± d&t,?)) 

tt. -fe;HO^!aSH<WeSr^*fcl![^afttT. -fe 20 -C-C£/i_kg3 0£gf->\ ^SrtSS*^^^<fS3K<0 

;n oomto<oft£3mth. zlx. fisstut* &£vmt&£o%:j&:t:-$-&zbi>?$z>Tb*>o. 

ififlWlOtASfU -t/HOT^Ktt =5ri>. J1^)±M30{±. H2£i>ft&ft3fcS32 2£*ia 

[00 161 d<oi3fc:. iS7^20li. -t/imwfr [00221 

h. Lti&ix. myt£&'i<m3m (tpv& ±£^?&iti£E# i ig{ft$ft£. -et-c. i^m^M 

*) tf^SSftTV^fci:*^ :«ltfcJ:^ «!Rx^dFT*J)S*ll5fex^df<0^^filfflt-S 

tt.^w&tfriom&iM&ztu&t&AML 30 mmmz-rzbi>%<, s^c. ^ram^t* 

0 £ASttl> fc fc t fcx $ ? ? 2 0 £flof& I/O [HBOfSmSritfJ! 1 

:*i©#fcj:£x$ 7?2o*»tt!&HBtu [hi i *mi£i&%wm<?>-mmm7iitwm 

200. *iS3i&ewASft safes [H2i *mnz x h^mmm.^^mmm^-m 

-mzwe&2 2 fttzmxLx. m±m%t ltxs [03 1 *mi££ zftmmvymztiicmtmmzK 

v?20t:mtLXt>£\>\ Z.tUz£t)^ %1S!*W|6I 40 -T»fffl@-C*4. 

[0018] *Jt. Hi&rJ r H2fe*$iis*Bm7fi* io -*saffi-t^ 

m-hm§&mimiWkbLx^-T4>7^hz.tiiz 24 -mmm 

10. $&*±<RitLTx5-y^2 0fc:*H-SJffi»x* 30 --JJi 



(4) 



^2001-196 62 2 



[01] [32] 




10 



PAT -NO: 



JP02001196622A 



DOCUMENT- IDENTIFIER: JP 2001196622 A 
TITLE: POWER GENERATOR 

PUBN-DATE: July 19, 2001 



INVENTOR- INFORMATION : 

NAME COUNTRY 
NAKAYAMA , HIDEKI N/A 



ASSIGNEE- INFORMATION : 
NAME 

TOYOTA MOTOR CORP 



APPL-NO: JP2000006130 
APPL-DATE: January 11, 2000 



INT-CL (IPC) : H01L031/042, H02N006/00 



ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a power generator which 
skillfully user the 

solar light power and the thermal light power and compensating each 
disadvantage of the both to improve the power generation efficiency. 

SOLUTION: A plurality of solar cells 10 are disposed to form a 
concave 

mirror with their cell surfaces, and an emitter 2 0 which is heated by 
the solar 

light and reflected lights from the concave mirror to irradiate the 
solar cells 

with a radiation light is disposed at a solar concentrator with the 
concave 

mirror. Upon receipt of the solar light and the radiation light from 
the 

emitter 20, the solar cells 10 photoelectrically convert them to 

generate 

power. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the power plant which raised generating efficiency 
according to concomitant use with photovoltaics and thermophotovoltaic generation in the detail more 
about a power plant. 
[0002] 

[Description of the Prior Art] It is a technique which carries out incidence of the infrared radiation from 
a heat source to a photocell, and generates it, the generation of electrical energy (TPV generation of 
electrical energy), i.e., the thermophotovoltaic generation, by heat photoelectromotive force (TPV) 
(thermophotovoltaic), and since the amount of moving part is not, the non-noise and a non-vibrated 
system are realizable. As a next-generation energy source, the TPV generation of electrical energy is 
excellent in respect of clean nature, silence, etc. 

[0003] In a TPV generation of electrical energy, a commercial-butane fuel etc. is burned, an emitter 
(radiator) is heated, the heat energy is changed into infrared energy with an emitter, and the infrared 
energy is transformed into electrical energy in a light-receiving cel. Thus, since the TPV system by 
which the conventional proposal is made is burning the fossil fuel which is a finite resource, it is 
accompanied by the problem of an exhaustion of an energy resource, the problem of the air pollution by 
exhaust gas, etc. 

[0004] On the other hand, photovoltaics are also expected as a next-generation energy source. For 
example, the power plant which makes a solar battery condense sunlight using the lieberkuhn is 
indicated by JP,6-8896,A. With this photovoltaics equipment, in order to obtain power required of fewer 
photovoltaic cells from a viewpoint of improvement in generating efficiency, condensing with a 
reflecting mirror or a lens is performed. With such condensing mold photovoltaics equipment, since a 
solar battery is heated with condensing, a heat dissipation means and a cooling means are needed. And 
heat is used by the device which is only thrown away or uses heat directly, and has not contributed to a 
generation of electrical energy directly. Moreover, with a photovoltaics technique, it is difficult to use 
the light besides the sensibility of a photovoltaic cell effectively, and a limit is in improvement in 
generating efficiency. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the situation mentioned 
above, and the purpose uses photovoltaics and thermophotovoltaic generation together skillfully, 
complements both trouble, and is to offer the power plant which raised generating efficiency. 
[0006] 

[Means for Solving the Problem] The power plant characterized by providing what according to the 1st 
mode of this invention is the photovoltaic cell which performs photo electric conversion, and forms a 
concave mirror by this eel front face in order to attain the above-mentioned purpose, and the radiator 
which is arranged at the condensing section by this concave mirror, is heated by sunlight and the 
reflected light by this concave mirror, and irradiates radiation light at said photovoltaic cell is offered. 
[0007] In the above-mentioned power plant, the sunlight which carries out incidence to a photovoltaic 
cell and is absorbed directly to it is contributing to the photo electric conversion in a eel, and has 
realized photovoltaics. On the other hand, it is condensed by the radiator, and a radiator is heated, the 
sunlight, i.e., the reflected light, reflected on a eel front face, and it makes a radiator emit light. And 
incidence of this radiation light is carried out to a photovoltaic cell, and it contributes to the photo 
electric conversion in a cel. That is, the reflected light from a eel front face is wavelength conversion 
being carried out through heat to radiation light, carrying out incidence to a eel again, and used for a 
generation of electrical energy, and has realized thermophotovoltaic generation. In order that the 
condensed light may not carry out incidence to the photovoltaic cell itself in this way, the temperature 
rise of the photovoltaic cell itself is controlled and there is also no decline in generating efficiency. 
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Moreover, according to the thermophotovoltaic generation by the reflected light on the front face of a 

eel, the problem of an energy resource, the problem of exhaust gas, etc. are not produced. 

[0008] Moreover, according to the 2nd mode of this invention, the substage condenser to direct sunlight 

is arranged in the side in which the sunlight of said radiator carries out direct incidence. By considering 

as such a configuration, the heating effectiveness of a radiator and the use effectiveness, of sunlight are 

raised. 

[0009] Moreover, according to the 3rd mode of this invention, the selective reflection film which 
reflects far infrared rays is prepared in the front face of said photovoltaic cell. While the degradation by 
the temperature rise of a photovoltaic cell is prevented by considering as such a configuration, the 
heating effectiveness of a radiator improves further. 

[0010] Moreover, according to the 4th mode of this invention, let space where said photovoltaic cell and 
said radiator are arranged be a vacua. Since heat conduction from a radiator to a photovoltaic cell is 
controlled by considering as such a configuration, decline in the generating efficiency by a eel being 
heated by the heat of a radiator is avoided. 
[0011] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with 
reference to an accompanying drawing. 

[0012] Drawing 1 is the sectional view showing 1 operation gestalt of the power plant by this invention. 
Even if this power plant is formed in the shape of semi-sphere husks, it may be formed in the shape of a 
flume, and the sectional view of drawing 1 is a sectional view common to any case. As shown in this 
drawing, this power plant consists of two or more photovoltaic cells 10 and emitters (radiator) 20. 
[0013] Two or more photovoltaic cells 10 perform photo electric conversion in response to light, 
respectively, are arranged the shape of semi-sphere husks, and in the shape of a flume, and form the 
concave mirror by each eel front face. Moreover, the emitter 20 is arranged at spherical or the 
condensing section by the concave mirror which is carrying out the shape of a cylinder and was 
described above. 

[0014] A photovoltaic cell 10 generates electricity by photo electric conversion in response to the 
sunlight which it is the light-receiving eels which have sensibility (Si, GaSb, etc.), and carries out 
incidence to the spectrum of sunlight (photovoltaics). 

[0015] It is condensed by the emitter 20 and reused as energy which heats an emitter 20, the sunlight, 
i.e., the reflected light, reflected on a eel front face on the other hand among the sunlight which carries 
out incidence to a eel 10. The heated emitter 20 emits light and radiates infrared radiation. As an 
ingredient of an emitter 20, rare earth oxides, such as Er and Yb, are used, and an emitter 20 carries out 
wavelength conversion of the light besides the sensibility of a eel 10 efficient, and changes it into the 
light in the sensibility of a eel 10. And incidence of the radiated infrared radiation is carried out to a 
photovoltaic cell 10, and it is contributed to the photo electric conversion in a eel 10. 
[0016] Thus, an emitter 20 achieves the function which carries out wavelength conversion of the 
reflected light from a eel front face to radiation light through heat. And the radiation light is used for 
photo electric conversion. Therefore, thermophotovoltaic generation (TPV generation of electrical 
energy) based on the reflected light will be realized, and according to this thermophotovoltaic 
generation, the problem of an energy resource, the problem of exhaust gas, etc. are not produced. 
Moreover, in order that the condensed light may not carry out incidence to photovoltaic cell 10 the very 
thing, the temperature rise of photovoltaic cell 10 the very thing is controlled, and decline in generating 
efficiency is prevented. 

[0017] Although the emitter 20 is heated with the configuration of drawin g 1 while sunlight carries out 
incidence to a photovoltaic cell 10 As it is shown in drawing 2 in order to promote heating of the emitter 
20 by sunlight and to raise the use effectiveness of sunlight By arranging the substage condensers 22 of 
direct sunlight (lens etc.) in the side in which the sunlight of an emitter 20 carries out direct incidence, a 
part of sunlight may be introduced in a substage condenser 22, and an emitter 20 may be heated as 
condensing sunlight. Thereby, improvement in generating efficiency is achieved. 

[0018] Moreover, it is desirable to reflect efficiently and to acquire the heating energy over an emitter 20 
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by coating the thin film which reflects in the front face of a photovoltaic cell 10 shown in drawing 1 and 
drawing 2 , the light (long-wave infrared below the band gap of a eel ingredient), i.e., the far infrared 
rays, besides the sensibility of a eel, as selective reflection film. While the degradation by the 
temperature rise of a photovoltaic cell 10 is prevented by carrying out like this, the heating effectiveness 
of an emitter 20 improves further. 

[0019] Moreover, since heat conduction from an emitter 20 to a vacua, then a photovoltaic cell 10 is 
controlled in the space inside the equipment with which a photovoltaic cell 10 and an emitter 20 are 
arranged, decline in the generating efficiency resulting from a eel being heated and causing the 
temperature rise of a eel with the heat of an emitter 20, is avoided. 

[0020] Moreover, it is also possible to reflect the light of bigger energy than the band gap of a eel, to 
heat an emitter, to prevent the rise of eel temperature by changing into the wavelength adjusted in eel 
sensibility by narrow-band luminescent material, and to aim at improvement in generating efficiency. 
[0021] Moreover, in order to control heat conduction from an emitter 20 to a photovoltaic cell 10, as 
shown in drawing 3 , a thermal break 24 is formed between an emitter 20 and a photovoltaic cell 10, and 
heat may be made to confine in the space where an emitter 20 is arranged. Furthermore, probably the top 
cover 30 made with the semitransparent mirror (a thing like the so-called one-way mirror) could be 
formed, and a work which controls the amount of the light which escapes from the interior of equipment 
outside could also be carried out, as shown in drawing 3 . In addition, this top cover 30 serves as the 
substage condenser 22 in drawing 2 . 
[0022] 

[Effect of the Invention] As explained above, according to this invention, the power plant which used 
photovoltaics and thermophotovoltaic generation together skillfully and raised generating efficiency is 
offered. And without causing contamination by exhaust gas, in order not to use only the sunlight energy 
which is infinity energy and not to use a fossil fuel, further, since this power plant does not have a part 
for moving part, it is-less noise equipment in no vibrating. Therefore, this power plant is applicable to 
the generator for residences, a small generator, etc. 



[Translation done.] 
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